Background-Myasthenia gravis is a specific autoimmune disease characterised by weakness and fatigue. Respiratory muscle weakness has been studied using the determination of maximal respiratory pressures, but the response of respiratory centres is not well characterised. This study was undertaken to determine the breathing pattern and the central ventilatory drive in patients with mild and moderate generalised myasthenia gravis. Methods -Twenty four patients with myasthenia gravis were studied, divided into two groups. Group 1 included 13 subjects (eight women and five men aged 23-64) with mild generalised myasthenia gravis, and group 2 was composed of 15 patients (11 women and four men aged 23-69) with moderate generalised myasthenia gravis. A control group comprised 15 healthy persons with a similar age and sex distribution. Spirometric measurements and maximal respiratory pressures were performed under basal conditions in all subjects, and the rate and depth of breathing and the inspiratory occlusion pressure in the mouth in the first 0-1 second (PO.,) were measured.
Results -No difference was detected for parameters of breathing pattern between patients in group 1 and control subjects, although Po0 . was higher in those in group 1. Subjects in group 2 had a lower tidal ventilation, shorter inspiratory time, and a higher frequency with a higher P*, than control subjects. Conclusions -Mild myasthenia gravis causes increased neuromuscular drive with a normal breathing pattern. Moderate myasthenia gravis is characterised by a more rapid shallow breathing pattern. (Thorax 1994; 49:703-706) Neuromuscular diseases may result in respiratory failure' and, in some cases, is the first symptom.' 2 For a long time alveolar hypoventilation originating from the progressive fatigue of the respiratory muscle was considered to be the cause of this failure.3 Nevertheless, the presence of microatelectasis or pneumonia, and an increase in lung elastance or respiratory work, may contribute to the deterioration of breathing.4 Alteration of the ventilatory response to hypercapnia has also been suggested,5
although the results of a number of studies have been contradictory."
Myasthenia gravis is a specific autoimmune disease provoked by the existence of antiacetylcholine receptor antibodies and characterised by skeletal muscle weakness and fatigue.9 Respiratory muscle weakness has been studied using maximal inspiratory and expiratory respiratory pressures. "1" Few studies have evaluated the effect of stable generalised myasthenia gravis on breathing pattern, and most have been performed in a small number of patients.
This study was undertaken to determine the breathing pattern and the central ventilatory drive in patients with mild and moderate generalised myasthenia gravis, and to evaluate the correlation between these parameters of ventilatory control and the strength of the respiratory muscles.
Methods

PATIENTS
Twenty four patients with myasthenia gravis (15 women and nine men of mean (SD) age 44 (16) years) were included. The diagnosis was established by a decremental response of the amplitude of the motor response to repetitive nerve stimulation and by a positive edrophonium test.9 Osserman'2 classified myasthenia according to its severity (I, ocular myasthenia; IIa, mild generalised myasthenia; IIb, moderate generalised myasthenia; III, acute severe myasthenia; and IV, late severe myasthenia). We selected two groups which included both mildly and moderately affected subjects. Group 1 consisted of 13 patients (eight women, mean (SD) age 48-7 (13 8) years) of Osserman classification IIa. Group 2 comprised 15 patients (11 women, mean (SD) age 40-2 (17-3) years) of Osserman classification IIb (moderate generalised myasthenia). Both groups were compared with 15 healthy subjects of similar sex and age (10 women and five men, mean (SD) age 46-2 (10 3) years). The patients in group 1 were treated by thymectomy (eight cases), steroids (seven cases), and anticholinesterase (13 cases) . Thymectomy was performed in all subjects in group 2, but they also received steroids (eight cases) and anticholinesterase (15 cases). In both groups steroid dosages were 20-40 mg prednisone on alternate days. Two patients in group 1 and five in group 2 complained of breathlessness. Informed consent was obtained from all subjects. The physical characteristics and respiratory function of the three groups are shown in table 1. The obstruction of breathing during inspiration may therefore be only attributed to raised extrapulmonary resistance. How the respiratory system detects muscle weakness and increases the nervous drive is not known. Two mechanisms -spinal and supraspinal -have been proposed. The first may be due to the excitation provoked by the muscle spindles or Golgi tendon organ to the respiratory motor neurones when muscles fail to generate tension.7 The latter comprises stimulation of the respiratory centres from vagal reflexes which depends on VT.29
Our most important finding is the description of changes between mild and moderate grades of myasthenia gravis. We have shown that the central ventilatory drive is increased in the mild grade of the disease (IIa), with tidal volume remaining normal. The increase in Po.1 is inversely related to the deterioration of muscle strength as measured by MIP. Nevertheless, when the disease progresses to grade IIb the central ventilatory drive fails to increase and tidal volume falls. The reduction in muscle strength causes the changes in the breathing patterns and the central ventilatory drive.
In conclusion, changes of ventilatory control in patients with myasthenia gravis are a response to muscle weakness; thus tidal volume falls when the muscles become too weak to respond to an increase in central drive.
